The concept of self-generated Alfvén waves plays a crucial role in our understanding of acceleration and transport of charged particles in various astrophysical plasmas. Such waves are believed to be produced by energetic protons while the latter are streaming through the ambient plasma. The wave-proton interactions are described, at quasilinear level, by resonant pitch-angle scattering of protons off Alfvén waves, which eventually leads to the wave growth.
General models of particle acceleration and transport should include wave-particle interactions in a dynamical (time-dependent) manner. A powerful approach to constructing such (numerical) models is based on applying the method of Monte Carlo simulations, which implies computations of interactions of waves with individual particles. However, the current Monte Carlo simulation models suffer from a number of simplifications. One serious simplification consists in using the pitch-angle independent form of the quasilinear resonance condition governing the pitch-angle scattering of particles. We present a new Monte Carlo model for the transport of energetic protons through self-generated Alfvén waves. It involves a large population of particles and a spectrum of Alfvén waves, both propagating in a (1-D) simulation box. The key point of the model is that it employs the full form of the quasilinear resonance condition of scattering.
This allows us to consider anisotropic particle scattering instead of isotropic one, which the previous Monte Carlo models were based on. As an example of model application, we consider the transport of solar flare accelerated protons in an open magnetic flux tube. Our simulations have revealed that the anisotropic proton scattering leads to spatially more distributed wave growth as compared with the case of isotropic scattering. Furthermore, our model catches the effect of fast (higher-energy) particles on the transport of slow (lower-energy) particles, which was missing in the previous Monte Carlo models.
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